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That which is claimed is: 



1. A bismaleimide composition having the 



□ 



P 



W 

fU 



structure : 



10 



15 



20 



25 



30 



each\ R is independently selected from 
hydrogen oV lower alkyl, and 




(I) 



X is a 
selected 



lent or polyvalent radical 



in alkyl, alkylene or 
species having from 
aboutT 12 to a&put 500 carbon atoms, 



aromatic 
structure: 



oups having the 



wherein: 



ea 

disu 
aromati 
in the 
atoms , 
Z 

alkylen£ 
having 
in the 



zh. Ar is a monosubstituted, 
ted or trisubstituted 
z or heteroaromatic ring having 
range of 3 up to 10 carbon 
ind 

is a branched chain alkyl, 
or alkylene oxide species 
tfrom about 12 to about 500 atoms 
backbone thereof, 



or 




mixtures thereof. 



A thermosetting resin composition comprising: 
(a) a maleimide composition having the structure: 




(I) 



wherein: 



m = 1, 2 dbr 3 , 

each R is ^independently selected from 
hydrogen or lower alkyl, and 



X is a monovalent or polyvalent radical 
selected from: 



branched chain alkyl, alkylene or 
alkylene oxide species having from 
about 12 to about 500 carbon atoms, 



aromatij 
structure: 



groups having the 



Z — O 



wherein : 



n = 1, 



- (C) 0#1 - Ar — 



n 



2 or 3, 



each \r is a monosubstituted, 
disubstituted or tr isubstituted 
heteroaromatic ring having 
in the ra4ge of 3 up to 10 carbon 
atoms , and 

Z is a branched chain alkyl, 
alkylene fcr alkylene oxide species 



having f 
in the 




to about 500 atoms 
Sreof , 



ixtures thereof; 

(b) in the range . of 0.2 up to! 3 wt % of at least one free 

radical initiator, pased on the total weight of 
the composition; anjti 

I 

(c) optionally, a diluent f or jthe bismaleimide composition. 

3. The thermosetting resin composition according 
to claim 2, further comprising 

(d) in the range of 0.1 up to 10 wt % of at least one 

coupling agent, baied on the total weight of the 
composition. ! 



4 . The 



J 



47 



ermosetting resin composition according 



to claim 3, wherein 
about 10 to about 1|2 



the composition has a viscosity of from 
,000 centipoise. 



5. The 
to claim 3, wherein 
about 10 to about 2 



to 



6. The th 
claim 3, 



thermosetting resin composition according 
the composition has a viscosity of from 
000 centipoise. 



srmosetting resin composition according 
whertein the diluent is selected from 
dimethylformamide, d^methylacetamide , N-methylpyrrolidone, 
toluene, xylene, methylene chloride, tetrahydrofuran, 
glycol ethers, methyl ethyl ketone or monoalkyl or dialkyl 
ethers of ethylene glycol, polyethylene glycol, propylene 
glycol or polypropylene glycol. 



7 . The thermos 
to claim 3, wherein 
from peroxides or /azo 



etting resin composition according 
free radical initiator is selected 



8 . The ^feixermo setting resin composition according 
to claim 3, wherein thd coupling agent is selected from 
silicate esters, metal* acrylate salts, titanates or 
compounds containing a| co-polymerizable group and a 
chelating ligand. 

9 y/ A thermosetting resin composition comprising: 
(a) a maleimidei having the structure: 



\ 



\ 




(III) 



m 



wherein: 
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m = 1 , 

each R 
hydrogen or 



chain 

oxide, 

cyclic 

alkyl, 

or as 

alkyl 



2 or 3 , 

is independently selected from 
lower alkyl, and 



X 1 is selected from: 

saturated straight chain alkyl, 
alkylene or alkylene oxide, or branched 
alkyl, alkylene or alkylene 
optionally containing saturated 
aoieties as substituents on said 
alkylene or alkylene oxide chain 
part of the backbone of the 
lkylene or alkylene oxide 



cha 
le 



st 



Jwjierein said species have at 
5natoms , 



aromatic 
structure : 



groups having the 



Z' -4\ O - (C) 0<1 - Ar -- 



n 



wherein 



n 



2 or 3 , 



each Ar is a monosubstituted, 
d 1. substituted or tr isubstituted 
aromatic or heteroaromatic ring having 
in the range of 3 up to 10 carbon 
atoms , and 



is selected from: 



satui ated straight chain 



alkyl, 
oxide, or 
alkylene 



ajlkylene or alkylene 
branched chain alkyl, 
or alkylene oxide, 



optionally containing saturated 



cyclic mc 
on said 
alkylene 



ieties as substituents 
alkyl, alkylene or 
oxide chain or as part 
of the backbone of the alkyl, 
alkylene or alkylene oxide chain, 
wherein said species have at 
least 6 ckrbon atoms, 




xanes 



having 



the 



■> 2 -0] q ,-Si(R') 2 -(CR 2 ) n ,- 



wher 



dach R is independently 
defined as above, and each R* is 
independently selected from 
hydrogen, lower alkyl or aryl, m 1 
falls in -he range of 1 up to 10, 
n 1 falls in the range of 1 up to 
10, and qt' falls in the range of 
1 up to 5^>, 

i 

polyailkylene oxides having 
the structure: 

-[ (CR 2 ) r ! rO-] -( C R 2 ) S - 



wherein each R is independently 
as defined i above, r falls in the 
range of ll up to 10, s falls in 
the range of 1 up to 10, and q f 
is as defined above, 



50 



ru 

ru 

ru 



80 



85 



90 



95 



aromat 
structure: 

O 
II 

Ar-[(C 



.c moieties having the 



01 -O-(CR 2 ) t ] u - 



wherein each R is independently as 

defined above, t falls in the range of 

; u is 1, 2 or 3, and Ar is 
above , 



2 up to 10 
as defined 



polys 
structure : 

-<CR 2 ) 

wherein 
define 



iloxanes 



having 



the 



TO' 



n 



r [Si(R') 2 -0] q -Si(R , ) 2 -(CR 2 ) n ,- 

is independently 
and wherein each of 
is as defined above, 




polyalwylene oxides having the 
structure : ^ 

-[(CR 2 ) r -0-] q ,-(CR 2 ) s - 

wherein each! R is independently as 
defined abovel and wherein each of r, 
s and q' is as defined above, 

as well a^ mixtures of any two or 
more thereof, 



(b) in the range of about 0.01 up tto about 10 equivalents 
100 of a vinyl compound per equivalent of maleimide, 

wherein said vinyl compound has the structure: 



51 



□ 
□ 



£0 



!>i5 



■ r 3 

fu 



105 



wherein: 



~[«o.i 



q is 1, 



each R 
above, 



- CR = CHR 



2 or 3 , 



(II) 



is independently as defined 



110 



each Q ip independently selected from 
-O-, -O-C(O) -1 -C(O) - or -C(O) -O-, and 



115 



120 



Y is selected from: 

saturated straight chain alkyl, 
alkylene oar alkylene oxide, or branched 
chain alkyl, alkylene or alkylene 
oxide, optionally containing saturated 
cyclic ifioiclt^es as^-substituents on said 
alkyl,/ alk&ette or alkylene oxide chain 
or ad rauri of the backbone of the 
alkyl, alkylene or alkylene oxide 
chain, wherein said species have at 
least 6 carbon atoms, 



aromatic 
structure : 



moieties having the 



125 



130 



Ar-[ (C) 0 #1 \-°-( CR 2 )t3u- 

wherein each k is independently as 
defined above, and each of Ar, t and u 
is as defined above, 



siloxanes having the structure: 



52 



-(R , ) 2 -0] q -Si(R , ) 2 -(CR 2 ) n/ - 



wherein each R 
defined as abo 
m 1 , n 1 and q i 



and R 1 is independently 
re, and wherein each of 
as defined above, 



polyalkyl^ne oxides having the 
structure: 



-[(CR 2 ) Jj-o-] q/ -(CR 2 ) s - 

wherein each Fi is independently as 
defined above, knd wherein each of r, 
s and q* is as defined above, 

as well as (nixtures of any two or 
more thereof, 



(c) in the range of 0.2 up to 3 w1 
radical initiator, basec 
the composition. 

10. A thermosetting resin 
to claim 9 further comprising 



-at least one free 
the total weight of 



composition according 



(d) in the range of 0.1 up to 10 wt % of at least one 
coupling agent, based on thk total weight of the 
composition. 



11. A thermosetting resin 
to claim 10 wherein X 1 is a 
from: 



polyval snt 



composition according 
radical selected 



branched chain alkylene species 
having from about 12 to about 500 
carbon atoms, 
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(3 
□ 

•P 



li 

ru 

HI 

in 
fy 



10 



15 



20 



25 



aromatiq 
structure: 



Z 1 — ■■ O - 



wherein 



groups 



having the 



O 
II 

(C) 0 .1- Ar 



n 



n = 1 , 2 | or 3 , 



each Ar 
disubstituted 



is a monosubstituted, 
or trisubstituted 



aromatic or heteroaromatic ring having 
in the range I of 3 up to 10 carbon 
atoms , and \ 



Z* is a i branched chain alkyl, 
alkylene or /eilkylene .oxide species 
having froiy apoiLt---^2 to about 500 
carbon atoms J \ 

\ 

or mixtures thereof. 



12. A thermosetting resin composition in 
accordance with claim 10 wherein Y is a polyvalent radical 
selected from: 



branched l chain alkylene or 
alkylene oxide ^species having from 
about 12 to about^ 500 carbon atoms, 



aromatic 
structure : 



groups having the 
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□ 
□ 

IS 



iU 

ru 

in 
□ 
ru 



10 



15 



20 



25 



Z» -+ O - 

wherein 

n = 1, 2 



(C) 0#1 - Ar — 



n 



or 3 , 



each Arj is a monosubstituted, 
disubstitutedl or trisubstituted 
aromatic or heteroaromatic ring having 
in the range I of 3 up to 10 carbon 
atoms , and 

Z" is a branched chain alkylene or 
alkylene oxide species having from 
about 12 to ab&ut 500 carbon atoms, 



or mixfui 



sreof . 



13. A thermosetting Vesitn composition according 
to claim 12 wherein Q is -C(0)-0-. j 

\ 

14. A thermosetting resin composition according 
to claim 10 wherein X 1 is derived f^rom a dimer amine, and 
includes - (CH 2 ) 9 -CH(C 8 H 17 ) -CH (C 8 H 17 ) - (ck) 9 -. 



10 



15. A thermosetting resin Icompos it ion according 
to claim 10 wherein Y is selected fi^om stearyl, behenyl, 
eicosyl, isoeicosyl, as well as: 

-0-[(CH 2 ) 2 -0-] 4 -, 

-(CH 2 ) A -0-(C 3 N 3 )-[0-(CH 2 ) 4 ] 2 -, ^herein -<C 3 N 3 )- is a 
2,4, 6-trisubstituted 1, 3^, 5-triazine; 

II II \ 
-(CH 2 ) 4 -0-C-Ar-C-0-(CH 2 ) 4 -, wherein -Ar- is a 1,3- 

disubstituted phenyl ring; 



55 



Y is derived 
-(CH 2 ) 9 - 
optionally 
polybutadienes , option^. 
15 polyisoprenes , opti 

poly[ (1-ethyl) -1, 2-eth< 



from a dimer amine, and includes 
(C 8 H 17 )-CH(C 8 H 17 )-(CH 2 ) 9 -; 
hydrogenated a , u-disubstituted 
lly hydrogenated a , <*>-di substituted 
ly hydrogenated a , w-disubstituted 
ne] . 



16, A thermosetting resin composition according 
to claim 11 wherein X* Wnd Y are not both aromatic. 



ij 
□ 



it 

□ 
ru 

i'lS 

in 
□ 



17. A thermosetting resin composition according 
to claim 9, wherein the tree radical initiator is selected 
from peroxides or azo compounds. 

18. A thermosetting resin composition according 
to claim 10 wherein the ^coupling agent is selected from 
silicate esters, metal « acrylate salts, titanates or 
compounds containing a \ co-polymerizable group and a 
chelating ligand. 



19. 



structure: 



wherein: 




composition having the 



CR = CHR 



(II) 



10 



q is 1, 2 or 3 , 

each R is independently selected from 
hydrogen or lower alkyl, 



Q is -C(0i-O-, and 



Y is selected from: 



br 

alkylen 
about 



12 



anched chain alkylene or 
oxide species having from 
to about 500 carbon atoms, 



aromatic groups having the 



structure 



Z --• 



wherein 



O - (C) 01 - Ar -- 



n 



n = 1, 2 or 3, 



each Ar is a monosubstituted , 
disubstifcuted or trisubstituted 
aromatip^qr heteroaromatic ring having 
in tjle rj&fAge^^e>^3 up to 10 carbon 
ator 




Z is |a branched chain alkylene or 
alkylene loxide species having from 
about 12 tio about 500 carbon atoms, 



or mixtures thereof. 



20. A thermosetting tfesin composition comprising 



(a) a divinyl composition according to claim 19, and 



(b) a sufficient amount of 
initiator. 



at least one free radical 



21. The thermos ettjing resin composition in 
accordance with claim 20, further comprising 
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(c) a sufficient amount off at least one coupling agent, 
based on the total weight of the composition. 



22. The thermosetting resin composition in 
accordance with claim 20, wherein the free radical 
initiator is selected fron peroxides or azo compounds. 

23. The thermosetting resin composition in 
accordance with claim 21 wherein the coupling agent is 
selected from silicate esters, metal acrylate salts, 
titanates or compounds containing a copolymerizable group 
and a chelating ligand. 



24. An asse 
permanently adhered to a 
of the thermosetting 
3. 



res in 



25. An assi 
permanently adhered 
of the thermosetting 
10. 



bly comprising a first article 
second article by a cured aliquot 
composition according to claim 




bmprising a first article 
d article by a cured aliquot 
composition according to claim 



26. An assejmbly comprising a first article 
permanently adhered to a second article by a cured aliquot 
of the thermosetting resjin composition according to claim 
19. 



27. A die-attach paste comprising: 

in the range of about 10 up to 8 0 wt % of 
the thermosetting resin composition according to 
claim 3, and 

in the ranbe of about 2 0 up to 9 0 wt % of a 
conductive filler. 
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28. A die-at£ach paste comprising: 

in the range of about 10 up to 80 wt % of 
the thermosetting resin composition according to 
claim 10, an< 

range of about 2 0 up to 9 0 wt % of a 
.ller. 



in the 
conductive f 



29. 



an 1 



A die- 
in the 
the thermose 
claim 19, 

in the 
conductive f 

30. A die- 
wherein the conductive 



a:tach 



paste comprising: 
range of about 10 up to 8 0 wt % of 
:ting resin composition according to 



range of about 2 0 up to 90 wt % of a 
Lller. 

ittach paste according to claim 27 
filler is electrically conductive* 



31. A die-attach paste according to claim 28 
wherein the conduct^rve l/f iller is electrically conductive. 

32. Af di^-a{ttach paste according to claim 29 
wherein the conductive {filler is electrically conductive. 

33. A die-atltach paste according to claim 27 
wherein said conductive tiller is thermally conductive. 

34. A die-attkch paste according to claim 2 8 
wherein said conductive filler is thermally conductive. 



35. A die-attaph paste according to claim 29 
wherein said conductive filler is thermally conductive. 



36. An assembly! comprising a microelectronic 
device permanently adhered! to a substrate by a cured 
aliquot of the die attach paste according to claim 27. 
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37. An assembly 
device permanently adhered 
aliquot of the die attadh 



comprising a microelectronic 
to a substrate by a cured 
paste according to claim 28. 



38. An assembly comprising a microelectronic 
device permanently adhered to a substrate by a cured 
aliquot of the die attac^i paste according to claim 29. 

39. A method If or adhesively attaching a first 
article to a second articke, said method comprising: 

(a) applying composition according to claim 
27 to said first article, 

(b) bringing said first and second article 
into intimate contact to form an assembly wherein 



said first arti 
separated only 
applied in step 



sle and said second article are 
by the adhesive composition 
(a) , and thereafter, 
(c) subjecting said assembly to conditions 
suitable to cure! said adhesive composition. 




40. A method Athc adhesively attaching a first 
article to a second articl^k^^Scfid method comprising: 

(a) applvini composition according to claim 
28 to said first (article, 

(b) bringing said first and second article 
into intimate contact to form an assembly wherein 
said first article and said second article are 

by the adhesive composition 
(a), and thereafter, 
ng said assembly to conditions 
said adhesive composition. 



separated only 
applied in step ( 
(c) subjecti 
suitable to cure 



41. A method fori adhesively attaching a first 
article to a second article Ji said method comprising: 

(a) applying composition according to claim 
29 to said first ajrticle, 
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(b) brine} 
into intimate 
said first arft 
separated on 
applied in st£p 

(c) subj 
suitable to 



a 
□ 

to 

5= 
..fa* 

W 



ru 



42. * 
microelectronic device 
comprising: 

(a) appl} 
claim 27 t 



ing said first and second article 
contact to form an assembly wherein 
icle and said second article are 
Ly by the adhesive composition 

(a) , and thereafter, 
cting said assembly to conditions 
said adhesive composition. 



cure 



met lod for 



to 



adhesively 
substrate, 



attaching a 
said method 



10 



Ft 



ing die attach paste according to 
said substrate and/or said 
microelectronic device, 

(b) bringing said substrate and said device 
into intimate dontact to form an assembly wherein 
said substrate land said device are separated only 
by the die atiach composition applied in step 
(a) , and thereafter, 

(c) subvening said assembly to conditions 
suitable to /cur^fsaid die attach composition. 



A meth 
device 




adhesively 
substrate, 



attaching a 
said method 



10 



43. 

microelectronic 
comprising: 

(a) applying, die attach paste according to 
claim 28 to iaid substrate and/or said 
microelectronic device, 

(b) bringing said substrate and said device 
into intimate contact to form an assembly wherein 
said substrate and said device are separated only 
by the die attach 1 composition applied in step 
(a) , and thereafter! 

(c) subjecting! said assembly to conditions 
suitable to cure said die attach composition. 



# 



# 
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44 . 

microelectronic 
comprising: 



metiod for 



device 



to 



adhesively 
substrate, 



attaching a 
said method 



10 



(a) applying die attach paste according to 
claim 29 t) said substrate and/or said 
microelectron: c device, 

(b) brine ing said substrate and said device 
into intimate contact to form an assembly wherein 
said substrate and said device are separated only 
by the die atitach composition applied in step 
(a) , and thereafter, 

(c) subjecting said assembly to conditions 
suitable to cu^evsaid die attach composition. 



4. 



4^. Method If orVthe preparation of bismaleimides 
from diamines, said method comprising: 

adding diamine tip a solution of maleic anhydride, 
adding acetic aVihydride to said solution once 
diamine addition is complete, and then allowing the 
resulting mixture to stir\ for at least 12 hours, and 
thereafter 

treating the resulting reaction mixture with a 
suitable isomer iz ing agent. 





